FINAL REPORT (MILESTONE DATE 9/30/13) FOR SUBCONTRACT NO. B603393: "CLUSTERING AND RANDOMIZATION FOR LARGE GRAPHS AND HYPERGRAPHS"

Description of work performed for the subcontract
The following work has been performed by PI Hans De Sterck, graduate student Manda Winlaw, postdoc Rasha Kashef, and graduate student Haifeng Xu, for the required tasks 1-5 (as listed in the Statement of Work):
1. Graduate student Manda Winlaw visited LLNL March-September, 2013, working with Geoffrey Sanders and Van Emden Henson on randomized graph generators. In particular, algorithms have been devised for improving triangle counts and clustering coefficients in the randomized graphs. The first approach that has been taken is to improve triangle counts for a random graph that is initially generated using a Chung-Lu process using a new switching mechanism. The switching mechanism adds or removes triangles to adjust the triangle count without changing the degree distribution. A working prototype has been developed and results have been obtained that will form the basis of a research paper to be submitted in Fall 2013. Second, a prototype implementation has been developed of a two-phase mechanism to first generate triangles using dense blocks, and then correct the degree distribution by a bipartite random process. These methods have the ability to significantly extend the fidelity with which random graphs can be generated that match important properties of input graphs, with applications in computer network modeling, information search and retrieval, and social networking. Publications enabled by the subcontract:
